CXCR4 gene transfer contributes to in vivo reendothelialization capacity of endothelial progenitor cells.
Endothelial progenitor cells (EPCs) play a pivotal role in endothelial repair after artery injury. The chemokine receptor CXCR4 is a key modulator of the homing of EPCs to impaired artery and reendothelialization. In this study, we addressed the hypothesis that CXCR4 gene transfer could enhance the reendothelialization capacity of EPCs. In vitro, human EPCs were expanded and transduced with adenovirus serotype 5 encoding the human CXCR4 gene (Ad5/CXCR4). In vitro, CXCR4 gene transfer augmented EPC migration and enhanced EPC adhesion to endothelial cell monolayers. Adhesion assays under flow conditions showed that CXCR4 gene transfer increased the ability of EPCs to arrest on fibronectin. To determine whether CXCR4 gene transfer facilitated therapeutic reendothelialization, the effect of EPCs on in vivo reendothelialization was examined in nude mice subjected to carotid artery injury. Compared with the vehicle, transplantation of EPCs with or without gene transfer significantly accelerated in vivo reendothelialization; however, transplantation of EPCs transduced with Ad5/CXCR4 had a further enhanced effect compared with control EPCs containing EPCs transduced with an adenovirus encoding enhanced green fluorescent protein gene or non-transduced EPCs. We also found that phosphorylation of Janus kinase-2 (JAK-2), a CXCR4 downstream signalling target, was increased in EPCs transduced with Ad5/CXCR4. The enhanced in vitro function and in vivo reendothelialization capacity of EPCs by CXCR4 gene transfer were abolished by neutralizing antibodies against CXCR4 or/and JAK-2 inhibitor AG490. The present study demonstrates that CXCR4 gene transfer contributes to the enhanced in vivo reendothelialization capacity of EPCs. Up-regulation of CXCR4 in human EPCs may become a novel therapeutic target for endothelial repair.